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(54) FLUORESCENT COVER AND SEMICONDUCTOR 
LIGHT EMITTING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance brightness as 
well as the color rendering property of a semiconductor 
light emitting device. 

SOLUTION: The fluorescent cover (9) under the present 
invention comprises a base material (12) of resin 
having resilient and light translucent properties, and 
a phosphor (11) added Into the base material (12). The 
phosphor (11) Is to be any one of the general formulae 
below, and the light refracted thereby obtains a new 
light-emitting peak of the wave constituent that emits 
red color and enough brightness, thereby enhancing the 
color developing property: (1) R3M5012: Ce, Pr (R is at 
least either element of yttrium(Y) or gadolinium(Gd), 
while M is at least either element of aluminum(AI) or 
gallium(Ga)) (2) (Yl-x, Gdx)3(AI1-y, Gay)5012: Cez. Pnw 
(02x20.5. 02y20.5, 0.001 2z20.5 and 0.001 2w20.5). 
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(57) ism 

iyf3fcsai4Sr*-r'2.i»fltssois#(i2)fc. ii*r(i2)*n 

(1) R3M50i2:Ce> Pr (Rti-f y b 'j A 
(Y) SO'~*"K';-'?A (Gd) <^d*><0^^*< t<>v^ 

-fn;6- 1 M»iT;i'5-'t?A (A 1) Rl>':ff') 

't'A (Ga) <i0 9*><0^'^< i:^>v•»-f^^*>lo^07E;?!l) 

(2) (Yi-x. G dx)3(A 1 i-y, Gay)50i2:Ce 
z, P r« (0^x^0.5> 0.001 
^zSO. 5RV^0. 0 0 l^w^O. 5) 
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(1) R3M50i2:Ce, P rX-m^i^^^^U^pT 

Rti-f y h (Y) a(/**K';-t7A (g 
d) <r>oi^<r>'j^-^j:< ti>^^irM^i^<D7tm. Mt±r;u 

l^.'^A (Al) RZ/-ff')'^A (Ga) O d < 

(2) (Yi-«, G dx)3(A 1 1-y, Gay)50i2:Ce 

0. 0 0 1 ^ z^O. 5R0*0. 0 0 1 ^ 

flg> J®'fb^;'-^^^ ^>;x^n-;u, /v?-^^^^, CR 
3 9 (T ;v • >; 3 - ;v • * - - h o 1 

[»*«3l M(±r;w^ ->t7 A (Al) <r)Ttm-^i>i> 

4 1 y = 0 T-*) ^ 1 3l(± 2 {ZfeiScOS 

[W*JS5] frfe^?t#:l±. ?feft*^~4 3 0 - 5 3 Onm 

So 

[0 0 0 1] 

- R ir^mi^fkitms. Izmir 

[0 0 0 2] 

m^<7)tim] mx.i£. n^m^^i 0-2 o o i e 5^<ii 
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f&3t^M^^^Lrv^^o #fF2 9 2 7 2 7 9-^ 

J±> **Ji^G aN, GaAlN> InGaN. InG 

a A 1 iim<r>mitm9hit'km^mi^r'ri.is.Lfz§t^m'i- 

[0 0 0 3] 1*^2 9 2 7 2 7 9 -^tl^S tL^#-^#:5l 
h;l'75*4 0 0-5 3 Orm<7)*fe^tr-:^^S4r 
--'I' Kg|5*t4'i;. -b'; AiKfS<75^ y h 't'A • T;!'^ 

i-xSmx)3(A lyG ai-v)sOi2 : Ce [fit, O^x 
^1, OSySK RE(±. Y, G d;6^<bS^?^•tv^^^- 
[0 0 0 4] 

L/^Co rjSfeli (color render ing propert ies) J t 

OTt?(±^^t'-rS<^'feLTl,x.;S,o ^tt(i*^3fe^ 
50 t LT*f|^4mo— o-C**o 
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[0 0 0 5] |j£oT. -fc'; AK:r&<7)-Y y h 'J • r 
[0 0 0 6] 

{4, 3i14S.Cf3feitii14**-r^^fl&SSO^*t(12) ^ 
*i-(12)>t'lc?3§tlOS*t^>:3t*#(n) t**L. 

(1) R3M5O12 : C e> P r-CS$tt-l.^jt:*i^T' 
Jfe-So RJi-f y h 'J -^^A (Y) S.t>':«r K V A (G 
d) *>cOi^^< t *>v»-f*X;&>l 007C5!I> M{±T;W 

-ji-^A (A 1 ) RXfif')'y/^ (Ga) ■t>(7)ii?^: < 

(2) (Yi-x. G dx)3(A 1 1-y, Gay)50i2:Ce 

O^ySO.S. 0. 0 0 1 gz^O. 5SO>'0. 0 0 1 S 
w^O. 5<7>^H^rii#^-t^i:. t ^ -5. r&R 

tz^ y1t^«0. 5 J; *);^|;v^i:, G a Offl-^ L 

7&Uv»„ ifc, zttTi^O. 0 0 1 J: O/hS^v^tlRfSSiJo 

C e nm^t^^T L T#«**«^-t * SS. z ItTi* 0 . 

0. 0 0 1 ^ z^o. 5*«iEjFa-eab'5.o Hi::, wtt** 
0. 0 0 1 ± t^^l-'^v^t P r <r)n^miSi.'PLX^^^^M 

0 0 1 ^w^O. 536«J:v»o 

[0 0 0 71 3^^^<o*ifecoff^.^-eii. ^*t(i2)i4, it 

^n>, vU 3->-«J!i, JefbkT-.'i', -i^ijX'^n-. 
^-^'^-f OR 3 9 (T^";;w • y*) =i-n/ • 

-So — M*^r;i'5-'>A (a 1 ) <r>7tmr'^^ 
jfSti^o y = Otf^i:, G a O^fffttc J; 19 , 
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[0 0 0 8] V^StSM 3 0- 5 3 0 nmUl§*t: - ^r* 
xliW#:|&7fcmi=-(5) t LTWfe^.O*^)Bcm^^fl 

^)^zxlo ? *tfc* t ^mi^fkitm^ (5) tJ- «b it 

19 Mv-;&^3U± 5 3 Onmi I9:g</^t, n±^^^-t^l,zmi& 
S5:^*±i;^L^</^<7)-e, 4 3 O - 5 3 OnmOe-^'^Sft?: 
[0 0 0 9] ^§tmKX^^mi¥ft±mWi. »fe3t?r 

ft^-ti>^mi^fkitm^(5) t , (5) t:m 

«rie:^**^^-(9) t^^L, m5t*^N'-(9)«o3g*i-(i2) 
izmm ^tifz mtfti^(^ 1 ) (± , (S) «b HB 

?-(5)*>f>BB|t$tt;2,*<0?feftJ: 19 ^>ftv>^S<7)*«:fe 

[0 0 10] :^%m<omm(r>Tfmx'(t^ ^mi^^itm^ 
(5)(±, UTt^Tj^iJ^^^? < t i>mitmmit^^^mm^h 

< t ^)affc%^ib^!!^##*5>-f5^ 19 , 

(5) h <r>§kit t ^±m^ oi&^t t A^ffife 

L-C, «Jig»lt^f:(7)<D^1.ffl5{cafe^036**#ai$tT, 

^ o 

JO [0011] 

-l>:^7fc*^<-(9)l±, R«^^0*.'N*-:*:'ft:(9a) t, 

^ixrv^So R«t»c*/N'-3^«:(9a)S.O'OTSB(9b)t±, 
-etL-etLlH 3 i:^1-«flSStlL#:(7)<^*HlifflS(7a)S.D^-U 
>XS|5(7b)lC'^g:1-^ff^^*t^lr*-r-l.o t/c, m±iJ^^- 

(9) o rtM (9d) ^mmm±m7) tm-(r>mmim-i-^(r> 

40 X\ */^-:*:#:(9a)0-SHI5ttt>tl.fcP3PgC(9c)^a 
CT, «*:*/^-(9)^1»fl&^±#:(7)lc^«-r^fc, ^ 

Tfe* /<- (9) <^i*iii(9d) itmmm±m7) (onmizmmi- 

iP*>, m**>'N'-(9)<^)*/N'-2|s:«:(9a)i:3*®6l5(9 

b) tii^fi^itmmm±m7)(r>mik^0a) 1 1-> xm. 

(7b)lc^*Lr^if^iiS<7)-e, ^«mtrsii^<7>n^9 
i)^'^iti}f<- (9) tr*px. JtT ikitiJ^<- (9) l±«l!i« 

[0 0 12] S^*/N'-(9)(i, H 3 

50 {u)-bmi!km(r>mi(\2)^\zmia^ixx\'^io 
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5 

Kta.^.<?5:^*#:T% m.mmz-t^'^i. (Ce) . it^ffi 
m-'fy-tir^J^ (P r : Praseodymium) ^ K-ytyt: 
RsMsOizlCe, P r <7)— jiJ^CT-^$*tSo Rli^'y 

h'j-t^A (Y) s.y-'**K';-'!7A (Gd) <7)-5-t>oi7c 

*XI± 2 TC^T-ab 0 , M(±r;W5-'^7A (A 1 ) S.U'":^' 
'J-t^A (Ga) coo *><^ 1 7CmXf±2 7C^T-*-?>o #tc 
(Yi-x, Gdx)3(Ali-y, G av)50i2 : C ez, P rw 

so. 5, 0. 0 0 1 S z S 0. 5 SiO'O. 0 0 1 SwS 

[0 0 1 3J **t(i2)iiji7fe'tt<7)=K'; Ji^f-;u«a&, r 

-fbVf-;!^, -•i?';;^^n-;K ^-i^^^Y. CR3 9 

(T^";;i-- ^^>;3-;i-- h«)m) ^*^<b« 

f-'fn^, ->>; :3 it jfe 

* / < - (9) ab ^ SK 03itJli ^ ##-r -5. ;t 4i> . «JJSft 

10 0 14] m^'^iti^'^-m^m^^tz^m-i^^it^ 

K) (8)l±. «glOiEi^*ff:(2)R0>'^2Ogei^«^(4) 

^lRy=-»2<OSESI*fr(2,4)P^{C*'>T-V v^*"? 

ir (6) -em^fi^i $ tLfio 1^ 1 oie^*# (2) CO * 

7-35 (1 ) tZ««^J (1 5) T-@« $ *t/c4^^ft:|l5t«?-(5) 
t, » 1 ROflU 2 OBB«l^#(2, 4)<^-^, *->T''f> 
^- 7 ^ (6) S ^/^'*##:|&7fc«T- (5) ^ ^iLi- ^ 1»Si»ih 

* / <- (9) t * fit X. o (5) h ?m § ti 

7t*J±, ?g 1 OEj^^#(2)<7)±8|5(cff^BE$*tfc:?r -y y 
SB (1 ) 0«M:!J WS&itih# (7) O > XSP (7b) i o T 

**Lr. «fl&Wih#(7)^'Ucftms*v^o fem^nfc 
(9) rtco:^7t;«:(i 1 ) -eiife s fi. ^mi^ 
§k^mT-(5) Td-h^-r^^t^Ki:^ jifeft o*3&a e d (s) 

[0 0 15] «)J&*tiLff(7)(±, S*P(0h9>X-7T^ 

^itfz (a (r*£t^>cco U>X^ (7b) i: -1) o «flt 
»ih«: (7) {i7feiSi§14 im-t^m^ ^ 'y^Mm^ 

[0 0 1 6] #^#:|&7fe*^-(5)(±, 4 3 0-4 8 0nm 

L f^Ttfi. mmm±^ (7) ^ l r * ^ <- o) 

+ <7):^3fel*:(l1)--^HB»tStl.^o ^<Ot#. «*#(11)l± 
S6e$*t5 0 0-6 0 0nm#i5t-^7ttr-i'**-r-5.e 
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mmmmr- (i , m^t^d i ) ^^wugwitft: (7) * {li^stp 
$ ti-r I- * ^ - (9) <7) <^?^i)D ? tL ^ <7) T- . wflwit 

lh«:(7) I^T-li«*#:(1 1) ic J: ^*titgL**^ C^r f 
i<ox'. «**/<-(9)rtT-t^jtfr(ii)t;J;-^*t!ca 

;0 to 0 1 7] ::f:|lifecO?F^]^OLED(8)(±, «7fe#:(11) 

* (9) ^«Ji&«ih*(7) ^ 4: t; J: I) ffi#tc 

^fiK-r-§^o EU^. LED(8)<7)«)i&*rih^(7)CitL. 

/N'- (9) \m-h^i^-t^ titb. timn L E D (8) <D«)!& 

* /<- (9) imti'&im-^^ t wim^mmm^m?) t m 
~mm<r>nmi^-r ^<r)x. mmmitwo)<^um^z 

20 mmmiWitr'^Z,^ 3E(C. :^it;*M--(9)cO?¥ti14 
«)J&»Jhft:(7)«iFLfcf^. Si!i#<7>i'1-tl*^~ 
m^fc:* (9) tztnx. f>nT ^ ^itf}^<- (9) (iWitTiii 

[0 0 18] 'k^~. :^^m\~x.i>^2<r)m:mmm'km 

4tZ^t"o [114 tc:^-f LED(8)T'(±, M**/<"-(9)<0 
ll$d5~£mSI5(9b)<7)]I*T'ft^))l< . Rfet>cO*/s-:^ 
#:(9a)t^®^< tCtJev^iX»(C3|<f^gc$*t^o «Si»Jt 
#(7) coPqtt;yccoSt Jia5(7a) t)^ "bifetH ^ ti.^ 3fetcJt'<> 

V>Xgl5(7b)75^epfeaiStt^3fe**J: t)?iv»/ci6. iij-'fc 
iO Jl$<7>^^*/s— (9)im7lD#(11)75^'J4;-(;:S't5:$tt^ 

t> ^7fc#(ii)T'?stKigjftumffl5tcfficai$*t-i.3fe<o« 

'g-75s^MSr>(9b) i: */<-2^#:(9a) t t:ii« LED 
(8);4^'bK!:ai$tU^^**-fe<7)!f "bo§ ^^C.i)o >rc07t 
ll4tc^i-J:Tlz, ***/^-(9)<0^®a5(9b)?r 
)P<L-r. LED(8)0|&5!&feOiJ;— 'fb'SrlloTV^^o 
[0 0 19] 0 4 tr^-rLED(8)-tr{±. :^:)t*^^"-(9) 
Off ? $r^Ma5 (9b) OH * T-S i )? < ff^ffi L /c*^ 

*/N'-(9)(0)i§Sr^r*J;-icL. mmi\2)^<r>iiiiti^ 

(1 1 ) <0#;frS-K «r * ^^-*#:(9a) <b «lB«|5(9b) \,z%\>^ 
40 li^lP$•^i■T«7^:*/^'-(9)=tfML•C^> J:vs 

[0 0 2 0] I15{i, iSt»tt^«(14)^ffiffl-r^^y^ 
JKO L E D (8) t^Sffl L tz^^m i * 3 OHJiOB 
!^?r^-ro [15 0^y7'fl^OLED(8){i. — :^<0±ffi 
* -y T'fflS (1 ) rS: ? tv/^^f*: t ^ ^lttt*« (1 4) 
«6^'ttS«(14){Cffli:iCfitF5LTf^^S^^f^l51 CO 
E«l^ff (2) St>'|g 2 OBe«|««:(4) t . 1 OEi^^Jft: 
(2) CO * y ygP (1 ) tC««^J (1 5) ^ ^ L T @« ^ *tf-:4^3S 

Eiis#^(2, 4)<o:s.^ t im.%m\.zmm-^^'>r^ > 

so irr;y(^(s)t. *y7'S|5(1)rttc^«Sti.4^«#fl3t5g 
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«liS*rih#:(7)t*«x«.o «)i&«lh#:(7)onffllCJ±. 

C«Bi«it# (7) $ tv/^ ^Tt: * / < - (9) ^ ffi X. * o 
[ 0 0 2 1 1 la 5 3 <75||MOf^.^-e(i, 

liitltft: (7) S. O'^* / - (9) * a C T^I-gC ICSt aj S n 
-So -Otg. «7fe*^<-(9)(ljtLy::7fcfiO-a5l±, m 

7t* (9) 1 ) $ 

-5)0 lll6<7)^-;/yBc0LED(8)(±^4O*M«0 
[0 0 2 21 US -13 6 -tl4<0|Sife<7)?g]g 

<i> *7t:^(ii)*«*3fe*^<-(9)ic?^ia$*i.. #li6»it 

<2> tfz. (9)1*1 
-C-li ^^#(1 1 ) J: ^ *«ca(±Jt«^«;/J^ ^ V >o ^ o ;t 
* y -fm (1 ) St>'«)!t»lh«:(7) O V V XSP (7b) <r>T^ 

<3> ^^*/^-(9)lCJ:orifTK<7)#^*#:Mjt^^(5) 
;&-<b^-r-5.3tt filler -5. ?Sie<^*5:?X 0 ffii-c: 1 3i^T'# 

o 

<4> m7fe*^^"-(9)^#^{-2<^LT#^^r&*Ojfe?r 

<5> mm.<r>imm\ i ) sr^** o) urs-g-r ^ ^ 

<6> /s - (9) 5i^-«flg$tiL#(7) L r ^« ? 

i. «b ttr ^> (9)«i«llB*rihf*:(7) *"b§«ri;f± 

<7> 7fim<0#Sf^lfe*«^^(5) Ici^Tfc:^' /N'- (9) ^Wt 

[0 0 2 3] ^w^cnmzmMnimst^^tp^m^iy 
i,o mx.i£. miB*j4o?g^,T-i±it7t*/<-(9)tco^ 

1 ) «r-^* $ -arfj35*. L E D (8) 0«||t»ih#(7) 

+ ^**/^'-(9)^cJ:^7t:^^^«lfti-^^^»o 
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%zmmmm<r>x^ i;, s**/<-(9)o^i;«7tff(i 
* / < - (9) rt itmitw {uxo^i^MLtz^K ^ jt * / < - 

(9)i*itc:^7fe^^(ii) t*i;«*JiiS^iiJ^?S'^LT^) i 

v^o tfz. mtzmm(7)Tfmr'it. #iii»ih^^(7)^#ic 

S^fc * / (9) ^ L mmii±i^ (7) W U > XfflS 
(7b) <r>Mz1kitf3^<- (9) *ac^«itcfe3iF LT J: v^o 
K (I. ®fl&itih#:(7) i:^7t*/^-(9) t <7)0U^M®** 

#-i.o «IIS«Jt#:(7)i:*jt*/N'-(9)tOMtCiS7fc1t<0 
SiF^flJ^ 3t« LT, «flS*f Jt#(7) t (9) t <7) 

[0 0 2 4] 

[[2IlB<7)IWm^jSigg] 

[HI] ^^mizi.^^iti]^<-<nws\^m 

[0 2] :$:«Wlcj:-&«36:*/<-0«||SfiSia 

[113] *§&igtcJ:-&fglO*ifeW5i^]^.Oi|^«^|&3fe 

50 [m 4 1 J: ^ » 2 (r>mmmm<r>^^w^it 

[t?-§-oSi^l 

(1) • • * y , (2) • • ^ 1 Oge«^«#:. (4) • 

• «2 OiE^»#. (5) • • ^m^^mi-. (6) • 
. 7f.>7'^ (7) • • WS&ftjhft:, (7a) • 

40 -WltSC^ (Jb)--VyXm. (8)- -LED. 
(9) • • mitfi^<-. (9a) • • (9b) • 

• nmu. (9c)--iipaj, Od)- -1*111, od 

• • ^itW. (12) • • (14) • • 

(15) • -mmn. (16) • • n-x^ >i5r. 
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